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We consider the two-dimensional Ginzburg–Landau model with magnetic field, for a superconductor with multiply con-

nected cross-section. We study energy minimizers in the London limit as the Ginzburg–Landau parameter κ = 1/ε→∞,

to determine the number and asymptotic location of vortices. We show that the holes act as pinning sites, acquiring

nonzero winding for bounded fields and attracting all vortices away from the interior for fields up to a critical value

hex = O(| ln ε|). At the critical level the pinning effect breaks down, and vortices appear in the interior of the super-

conductor at locations which we identify explicitly, in terms of the solutions of an elliptic boundary value problem. The

method involves sharp upper and lower energy estimates, and a careful analysis of the limiting problem which captures

the interaction between the vortices and the holes. (Received August 24, 2004)
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